Background: There are over half a million women with a previous breast cancer diagnosis living in the UK. It is important to establish their level of unmet physical and psychosocial needs, as many are not routinely seen for follow-up under current models of care.
Breast cancer is the most commonly diagnosed cancer among women and the high survival rate for early stage disease means that breast cancer survivors represent the largest population of cancer survivors worldwide (Benson et al, 2009; DeSantis et al, 2014; Siegel et al, 2014) . In 2010, there were estimated to be 570 000 female breast cancer survivors in the UK, and this is projected to reach nearly 1.7 million by 2040 (Maddams et al, 2012) .
Many women may adjust well after completing initial treatment such as surgery, chemotherapy, radiotherapy and biological treatment for early breast cancer. However, this is not inevitably the case, and women can be at risk from a wide range of long-term physical and psychosocial effects following their diagnosis and treatment (Kornblith et al, 2003; Hodgkinson et al, 2007; Ganz and Hahn, 2008; Armes et al, 2009; Harrington et al, 2010; Harrison et al, 2011; Valdivieso et al, 2012; Burg et al, 2015) . In the UK current health policy advocates a shift away from routine follow-up of cancer survivors and a greater emphasis on individualised needs, promotion of recovery, health and well-being (Department of Health, 2011; Richards et al, 2011) . Several randomised studies have shown that open access follow-up appointments are a feasible alternative to routine hospital-based follow-up among breast cancer survivors (Grunfeld, 2009; Kirshbaum et al, 2017) . As a result many UK breast units have adopted follow-up services that are patient-led, enabling quick access to clinical teams as needed; instead of routine follow-up hospital appointments. These types of follow-up, such as the Open Access Follow-Up (OAFU) system used at our institution, are based on a principle of supported selfmanagement.
Patients enter the OAFU programme after completion of the hospital-based treatment (surgery, radiotherapy and chemotherapy). They undergo a consultation with an advanced nurse practitioner regarding long-term treatment-related effects, duration of endocrine therapy, education about healthy life styles, breast cancer awareness and symptoms of recurrence. As part of this assessment patients are asked to complete a holistic needs assessment (HNA) using a formalised questionnaire/checklist to evaluate the whole person's needs including physical, emotional, family, practical, spiritual needs (Supplementary online Material). This form is sent to all patients by post 2 weeks before the OAFU consultation as part of it and it is required to be completed prior to the consultation. The HNA is an opportunity for the patients to reflect on his/her needs, and then discuss them at the time of the consultation. Holistic needs assessment is a process of gathering and discussing information with the patient in order to develop an understanding of what the person living with and beyond cancer knows, understands and needs. Moreover, holistic needs assessment helps to tailor an individualised care planning and therefore set up early interventions, with onward referral to relevant support services (such as psychological support, physiotherapy or dieticians). A discharge summary, which includes patient's unmet needs and her care planning, is created by the nurse practitioner at the end of the OAFU consultation and sent to the patient's general practitioner.
In order to optimise this service and to adapt it to the needs of our patient population we have conducted a service evaluation to describe the unmet needs of patients as they transition to supported self-management. The primary objective of this study was therefore to estimate the prevalence of unmet needs in breast cancer survivors entering the OAFU programme. As secondary objectives we aimed to describe the nature of the unmet needs, and what factors might identify those patients at highest risk of having unmet needs at completion of hospital-based treatment.
MATERIALS AND METHODS
The population studied in this analysis were women with a previous diagnosis of early (stages I-III) breast cancer who had completed their initial treatment (surgery, chemotherapy, radiotherapy) and entered into the OAFU programme at the Royal Marsden Hospital (RMH) NHS Foundation Trust from 1 January to 31 December 2015. The catchment area of the RMH corresponds to central and South-West of London. Survivors of breast cancer who were followed up in clinical trials were not qualified to enter into the OAFU programme. Women with ductal carcinoma in situ, i.e., with no invasive cancer, men and women with invasive breast cancer who were lost before the OAFU appointment were excluded from this analysis (Figure 1 ).
Patient characteristics, tumour and treatment characteristic were collected from the electronic patient record (EPR). These included: age, menopausal status, race, marital status, working status, comorbidities according to Charlston scale, use of antidepressants, stage, hormone receptor status, human epidermal growth factor receptor 2-status, type of surgery, type of chemotherapy, endocrine therapy, radiotherapy and time from diagnosis to OAFU consultation.
Unmet needs were assessed using the formalised London HNA questionnaire (Holistic Needs Assessment, 2016; Supplementary online material), which was sent to all patients 2 weeks before the OAFU consultation. When the HNA had not been completed prior (59) 364 (58) to the consultation, unmet needs were extracted directly from the EPR at the time of consultation. Statistical analysis was performed using the Stata 14 program. Chi-squared tests were used to compare clinical and social factors between subjects whose unmet needs were captured from EPR or HNA. Univariate logistic regression analysis were performed to assess clinical and social factors associated with having or not unmet needs. Factors analysed included age, menopausal status, married status, working status, living status, comorbidities, use of antidepressant, underwent mastectomy, axillary clearance, chemotherapy, endocrine treatment were coded as a binary variable and time from diagnoses to OAFU as a continuous variable. Multivariate logistic regression analysis were performed to assess independence of any significant (Po0.05) univariate factors.
This study was approved by the Royal Marsden Hospital Committee for Clinical Research as a Service Evaluation (utilising routinely collected data and not requiring written informed consent).
RESULTS
A total of 738 patients entered the OAFU programme in the 12 months studied, and 625 were eligible for this study (Figure 1 ). The median age of patients was 59 years old (range: 27-97). The median time from diagnosis to assessment at OAFU was 8.9 months with an interquartile range from 6.3 to 13.6 months ( Table 1) .
Unmet needs were identified in 214 (34%) breast cancer survivors from an HNA questionnaire and in 411 (66%) direct from EPR at the time of OAFU consultation (where the HNA had not been completed prior to the consultation). Demographics, tumour and treatment characteristics were not statistically different between the two groups apart from the type of surgery (P ¼ 0.02) and the time from diagnosis to OAFU consultation (P ¼ 0.005).
Unmet needs were categorised in three different groups: 0 needs, 1-4 needs, and X5 needs. Over 60% (61%) of the survivors have at least one need and 18% have X5 unmet needs. Consistently higher levels of unmet needs were identified using the HNA as opposed to extraction from EPR (Table 2 ). In the light of this observation we conducted a multivariate analysis (incorporating age, menopausal status, social situation, co-morbidities, treatments received and time from diagnosis to OAFU) to evaluate factors associated with completion of an HNA prior to return to OAFU. The two independent factors associated with completing HNA checklist were age 50 years or older and those who entered into the OAFU programme within 12 months of diagnosis (P ¼ 0.032 and P ¼ 0.019, respectively).
We classified the unmet needs in five different categoriespractical, family, emotional, spiritual and physical needs -aligned to the HNA checklist questionnaire (Supplementary Online Material). Physical and emotional needs were the most frequently reported (55 and 24%, respectively). Practical, family and spiritual needs were reported in less than 10% (6, 5 and 4%, respectively) ( Table 3) . Unmet needs were more frequently identified using HNA assessment than extraction from EPR, for example: physical needs: 79 vs 43% (Po0.001), emotional needs: 50 vs 10% (Po0.001) ( Table 3 ). The most frequently reported unmet needs are shown in Figure 2 .
We conducted a multivariate analysis to examine which factors might be associated with patients with higher levels of unmet needs (Table 4) . The model used included age, married status, working status, menopausal status, antidepressant use, comorbidities and treatment received. Receipt of endocrine therapy and chemotherapy were the only significant independent factors associated with having X1 unmet needs vs no needs (Table 4) .
General recommendations regarding healthy diet, exercise and alcohol consumption were given in 225 survivors (36%). Healthy diet and exercise recommendations were equally given to 30 and 29%, respectively. Alcohol consumption recommendation was only given in 10% of the survivors. In addition, referrals to acupuncture were made in 62 breast cancer survivors (10%), to treat different symptoms, such as hot flushes (9%), fatigue (3%) and pain (3%). 
DISCUSSION
It is well-recognised that cancer survivors may experience longterm or late-effects related to the diagnosis and treatment of their cancer (Kornblith et al, 2003; Hodgkinson et al, 2007; Ganz and Hahn, 2008 . The main aim of this study was to determine the prevalence of unmet needs women who had had previous treatment (with curative intent) for early stage breast cancer. The impetus to do this came from the changes in model of care in the UK, which mean that in many breast units these women are not being seen for regular follow-up. Our results showed that over 60% of the survivors had at least one unmet need, and 18% of patients had at least five unmet needs. Needs were coded in three different categories: 0 needs, 1-4 needs and X5 needs to be consistent with previous studies (Armes et al,  2009 ). Similar studies assessing unmet needs in survivors found that 40-60% of survivors of all of type of cancer had a least one unmet need (Armes et al, 2009; Harrison et al, 2011; Burg et al, 2015; Hubbard et al, 2015) . In a study conducted by Armes et al, in 1425 cancer survivors (including 801 with breast cancer) 34% experienced X5 unmet needs (Armes et al, 2009) . It is not possible to compare between these studies, as the methods of ascertainment are different; nonetheless, it is clear that a significant proportion of breast cancer survivors have multiple unmet needs. Several studies have also shown that breast cancer survivors reported more unmet needs than other cancer survivors (Harrison et al, 2011; Burg et al, 2015) . Women who had had previous chemotherapy or endocrine therapy were most likely to report unmet needs, most likely as a result of the attendant toxicities of these treatments. Physical needs were the most commonly reported followed by emotional needs (55 and 24%, respectively), which is consistent with data published by the American Society of Clinical Oncology (ASCO) and other sources which report that 40% survivors experienced at least one physical need and 29% at least one emotional need (Burg et al, 2015) . Hewitt et al (2007) reported that cancer survivors often reported that their medical needs are met, but psychological needs remain unaddressed. Likewise, in several studies conducted specifically among breast cancer survivors emotional needs such as fear of recurrence and anxiety were the most commonly frequently reported (Armes et al, 2009; Harrison et al, 2011) .
The two most commonly reported unmet needs were: hot flushes (23%) and fatigue (21%). Hot flushes and other menopausal symptoms are a well-recognised problem in breast cancer survivors (Shapiro and Recht, 2001; Murthy and Chamberlain, 2012; Marino et al, 2014) . However, it is also well-recognised that a variety of interventions, including behavioural, pharmacological and complementary may ameliorate these symptoms (Mao et al, 2015; Wiśniewska et al, 2016) . Therefore it is important that proactive management of these symptoms be offered and be available to patients who are no longer being seen in secondary care. Fatigue is an unmet challenge in breast cancer survivors, and the results from this analysis are consistent with data published by Bower et al where 25-30% survivors of breast cancer reported cancer-related fatigue (Bower et al, 2014) . As for menopausal symptoms, some interventions may help with cancer-related fatigue, and it is important that patients have access to support and advice (Capelan and Kingston, 2016) . In our study, recommendations regarding exercise and acupuncture to manage cancer-related fatigue were made in 43 (7%) and 16 (3%), respectively. In addition, general recommendations regarding healthy life styles including exercise, healthy diet and alcohol cessation were given in 225 (36%) of breast cancer survivors. Taking into account the impact that healthy life style changes have in cancer survivors, we are aware that more consistent advice and support should be given in the future (Runowicz et al, 2016) .
Unmet needs were more likely to be detected when patients were assessed using the HNA as opposed extraction from EPR. This observation might be explained by the fact that having a formalised checklist that patients can complete at their leisure might lead to higher levels of reporting than in a face-to-face consultation and enable patients to self-reflect on their needs and concerns. In addition, the HNA questionnaire includes spiritual, family and practical needs, such as work and finances, that are not generally assessed by health professionals. This also might be partly explained by the fact that patients having an HNA assessment were more likely to undergo that assessment within 12 months of diagnosis (76 vs 65% for EPR extraction, P ¼ 0.005). Nonetheless all patients undergoing assessment had of course completed their treatment at the time of this assessment, and in univariate analysis of needs vs no needs, there was no difference in the proportion of patients reporting needs between those who were assessed at less than 12 months or more than 12 months. The significance of the higher rate of ascertainment with HNA is unknown. However, evidence suggests that the HNA contributes to a better identification of a cancer survivors' needs which helps to tailor an individualised care planning and therefore set up early interventions (Richards et al, 2011 ). An electronic HNA (eHNA) has also been developed and piloted in four sites in UK. The benefits of this are an increase in the number of HNA completed compared to paper-based HNA, more rapid data processing, audit and analysis and the potential ability to share reproducible outcome data sets across cancer units and centres (Macmillan Cancer Support, 2013) .
The main limitation of this study is its retrospective nature. There is a risk of bias with those patients completing HNA potentially being selected for those with more needs. Furthermore, some patients (either by HNA or EPR) may under or over-report symptoms. In addition, we were unable to assess the severity of unmet needs and whether they were present before the diagnosis of breast cancer. In the absence of longitudinal data, it is also not clear from this study, to what extent the needs reported may resolve over time. H o t f l u s h e s F a t i g u e P a i n W o r r y , f e a r a n d a n x i e t y Irrespective it is clear that a significant proportion of women with a previous diagnosis of early breast cancer have a number of unmet needs as they move from hospital follow-up to patient-self self-management in an Open Access Follow-up programme. Those women at particular risk are those who have had chemotherapy or are receiving endocrine therapy, as reported in other studies (Armes et al, 2009) . It is vitally important, that women coming to the end of their hospital-based routine follow-up have their needs assessed, ideally with a structured tool such as the HNA or eHNA. It is equally important that where unmet needs are found, women are empowered to access help and expertise and resources should be available to help them. 
